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AUTHOR: _Petrazhitskiy, G. B. 


TITLE: Experimental investigation of drop evaporation 
at high temperatures and pressures 


PERIODICAL: Referativnyy zhurnal, Mekhanika, no. 12, 1961, 
106, abstract 12B741 (Tr. Odessk. un-ta, Ser. 
fiz. noy 1960, 150, no. 7, 125-136) 


TEXT: The results are given of a large number of experiments 
performed by the author on drop evaporation of a number of li- 
quids (water, ethyl alcohol, petroleum) at high pressures (up 

to 40 atm.) and elevated temperatures of the surrounding medium 
(up to 500°C). Experimental results are tabulated in terms of 
rate of change of surface of the drop v. experimental conditions. 
4 references, / Abstracter’s note: Complete translation._/ 
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eat results conoerning 


evaporation of drops 
1961, 48, abstract 
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¥ al data of the evaporation of water 
drops, drops of 96 % ethyl alcohol, and of TE-1 (TS-f), fuel at 90-500°C, 
11-61 ate, Reynolds number Re = 115-450, and ratio between vapor pressure 
drop and total pressure: Ap/p = 0.02-0-23+ The test results are 

. ° 0.22 

expressed by the equation: Nui «2 +0.42 Ree 56py10 33 (1 +hp/p)(u Jb) ‘ 
Here, Ru! ie the Nusselt criterion for diffusion, pr! is the prandtl 
oriterion for diffusion, He ie the molecular weight of the gas in whioh 
is the rolecular weight of the vapor. It was 
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shown that the temperature of the evaporating drop was independent of the 
rate of the flow streaming around the drop; the temperature can be 
oalevlated from the conditions of evaporation of an immobile drop. 

Results of calculations agree with the experimental data with an AB 
accuracy of 3-5 %. [Abstracter's note: Complete translation. | 
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TITLE: An engineering method of calculating the non- 
stationary heat conduction in thin sandwich walls 


PERIODICAL: Teploenergetika, no.2, 1962, 73-76 


TEXT; An absolutely stable finite difference scheme is 
proposed for the one-dimensional heat conduction equation 1n 
which, for given Ax, the size of the time step 15 only bounded 
by the permissible error of the approximation resulting from the 
replacement of the differential equation by finite difference 
equations. An implicit finite difference relation for the 
temperature on the boundary corresponding to boundary conditions 
of the third kind can be obtained from the equation of heat 
balance for a boundary layer of thickness A x/2 calculated for 
the next time step. A direct method of solving the resulting 
system of algebraic equations is described, The method is 
applicable in the case of radiation from the boundaries and 
methods of linearising the radiative terms are discussed, In 
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| 
i Use of the boundary layer method for calculating heat transfer to a drop 

I 

| Odessa. Universitet. Trudy, v. 150. Seriya fizicheskikh nauk, no. 7, 1960. 


| Voprosy ispareniya i goreniya v dispersnom vide (Problems of evaporation and combus- 
| tion in the dispersed state), 137-160 


TOPIC TAGS: boundary layer problem, laminar heat transfer, flow analysis 


er to a drop assuming that the boundary layer on the surface of the combus-~ , 
tion chamber in a jet engine maintains a laminar form during motion of the drop. The | 
procedure involves exact solutions of the boundary layer equations for streams with 
power-law distribution of velocity in the external flow. The method may te extended |! 
to the case where the drop differs from spherical shape, as long as axial symmetry is — 
maintained. Consideration is given to the effect which transverse flow, variations 
in physical constants and longitudinal pressure gradient have on the heat transfer 
coefficient. A comparison with theoretical data shows that the proposed method for 


= A method based on laminar boundary layer theory is proposed for calculating 
sn heat transfer coefficients gives somewhat overstated values for the ratio 
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, nation is given for this discrepancy: It is shown that the rate of drop vaporization ' 
at high flow tempera ases with external pressure when the Reynolds number 
for the critical point on the leading edge of an axially symmetric drop is held con- 
stant. At the same time, the rate of vaporization becomes leas dependent on tempera- 


ture. Orig. art. has: 14 figures, 76 formulas. 
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‘of the given fluid in the gas surrounding the drop. The mthods of dimensional analy- 

' sis are used for finding 4 generalized relationship for drop vaporization assuming 
jthat physical constants and experimental conditions are independent of temperature : 
‘and concentration. Analysis of experimental data on water vaporization at constant 
temperature and pressure gives the following relationship between the Nusselt diffu- 
sion number and the Reynolds number: Nu /=24+C*Re? +56, which shows a deviation of less 
than 6% from the experimental data. The constant C depends on the temperature and 
pressure at which the experiments are conducted. The relationship between the Nusselt 
diffusion number, the Reynolds number and the Prandtl diffusion number for water is i 
given by the formula: Nu'=240.46 Re? +56 pr 0-33(1+4p/p), which shows 6 deviation of | 
less than 6.5% from the experimental data. The corresponding formulas for 96% ethyl | 
alcohol and TS-1 fuel have constant coefficients of 0.39 and 0.29 respectively. The ! 
effects of flow temperature and pressure on the rate of drop vaporization are analyzed - 
and a formula is derived for calculating the time required fer total vaporization of - 
a drop. Orig. art. has: 18 figures, 7 tables, 32 formulas. 
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CZECH/34-59-9-8/22 
AUTHORS: Petrdlfk, Miroslav, Enginee: and Dufek, Vladimir, Engineer 


TITLE: Contribution to the Study of the Sintering Phase of 
Cemented Carbides 


PERIODICAL: Hutnick® listy, 1959, Nr 9, pp 786-790 


ABSTRACT: In this preliminary report the authors describe the 
used method of studying the sintering phase and the 

influence of this phase on the final properties of the 
cemented materials used in the experiments. A certain 
disadvantage of this process is the fact that the 
sintering phase is studied in an isolated form without 
the presence of the main carbide framework which could 
be produced by a somewhat different method of crystalliza-~ 
tion and which would quite definitely manifest itself in 
the final properties of the cemented carbide components. 
Therefore, the arrived at conclusions should be verified 
on sintered carbides produced by ordinary methods using 
sintering media which proved most suitable in the here 
described tests. In these, the authors investigated 
the properties of an "artificial sintering substance", 
ise. a fused cobalt alloy, the composition of which was 

Card 1/3 chosen to correspond with the ideas of the author on the 


APPR 
OVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001240: 


"APPROVED FOR RELEASE 


TR or bee 
Hg 


if 


Contribution t 
Carbides 


desired compositi 
carbides current] 
Such tests can also be app 


cf certain additional carbide admixtures, 
luence on the properties of the sintering 
the authors 
of this method to the study of crystallization of Co 


a inf 
As examples, 


pronounce 
phase. 


systems with various CO 
Co-we systems, some conta 
Cr Co and VC. On the basi 
the authors conclude 
crystallization of the 8 

to be governed by random manu 
it is necessary to study syste 
occurring in these three ranges, 
outlined in Fig 10, P 789. 
the crystallization of the 


d for studying 


This 
sintering phase in 


: Wednesday, June 21, 200 


CZECH/34-59-9-8/22 
o the Study of the Sintering Phase of Cemented 


phase in sintered 
icating. 

the effect 

which have 4 


describe the application 
-wc 
45% WC) and 
Tic, Tac, 


that the composition and the 


nnot be allowed 
s and that 


which are 
is a sketch 
the cavity 


of a carbide and consists of intrazonal, monozonal and 


Card 2/3 polyzonal ranges 0 


A 
PPROVED FOR RELEASE: Wednesday, June 21, 2000 


f crystallization. 


The authors believe 


CIA-RDP86-00513R001240: 


24( 


Pshes 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


Mi be 


CIA-RDP86-00513R001 


CZECH/34~-59-9-8/22 
Contribution to the Study of the Sintering Phase of Cemented 
Carbides 


that systematic study of the retevant phenomena could 
lead to a substantial improvement in the properties of 
commercially important cemented carbides, to advantages 
in alloying with substances which dissolve in the 
sintering phase, thereby ensuring better mechanical 
properties. That success can be achieved in this way 
is proved by the favourable results obtained with the 
Czech produced universal sintered carbide, which is 
alloyed with a small quantity of Cr_C, which, during 


the process of sintering, passes int he cobalt sinter- 
ing phase. There are 11 figures (including 10 micro- 
photographs), 2 tables and 36 references, 12 of which 
are Czech, 9 German, 8 Soviet and 7 English. 


ASSOCIATION: V¥zkumnf fistav pro praSkovou metalurgii, Vestec u 
Prahy (Research Institute for Powder Metallurgy, Vestec, 
Nr Prague) 


SUBMITTED: January 13, 1959 
Card 3/3 
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PETRDLIK, M. 


"Impurities and admixtures in sintered metals, II Changes in the amounts 
impurities during the preparaticn of tungsten and tungsten carbide powders. 
p. 1300" 


P, 1300 (Chemicke Listy, Vol. 51, no. 7, July 1957, Praha, Czechoslovakia) 


Monthly Index of East European Accessions (EEAL) LC, Vol. 7, No. 7, July 1956 
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PETR DENK, M 


CZ ACHOSLOVAKTA / Chemical Peonnology, Chemical Yrod- H 
ucts and Their ppplication, Fart &. 7 
Hlements, Cxides, Mineral acids, 

Bases, Salts. — Other slements, Ox- 
ides, Mineral Acids, Bases, Salts. 


Abs Jour: Ref ghur-Khimiy®, No 16, 1958, 61503. 


Author ; Miroslav petraiic = 
Inst. » Not given. 
Title : Impurities and Admixtures in Sintered }etals. 


. Changes of Impurity Contents at prepara- 
sion of Tungsten and Tangsten-carbide Powderd. 


Orig Fub: Chem. listy, 1957, 51, No 7, 1300 - 1303. 


Abstract: The author studied the behavior of some {mpu- 

rities (Nao9 Vigd, Cac, SiG,, Fee03, My Sa 

and As) at the reduction of “WO eieh hydrogen 
at the temperature of about 9080 anda found 
that the major part of § and As present 48 im- 
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CZECHOSLOVAKIA / Chemical Technology, Chemical Prod- H 
ucts and Their Application, Part 2 - 
Blements, Oxides, Mineral acids, 
Bases, Salts, - Other Elements, Ox- 
ides, Mineral Acids, Bases, Salts. 


Abs Jour: Ref Zhur-Khimiya, No 18, 1958, 61503. 


Abstract: purities evaporates at that occasion. Other 
admixtures, viz. P, Si0,, MgO and CaO, evap- 
orate at the temperaturé of about 1500°, when 
tungsten powder converts into tungsten carbide 
during’ the process of carbide formation. The 
oxides of alkali-earth methals are reduced to 
metals by carbon or tungsten carbide at the car- 
bide formation; Si0> is reduced to SiO. These 
substances (admixtures), which are volatile at 
the carbide formation temperatures, escape from 
the product. They get into contact with the 
traces of Op in the electrolytic nydrogen (pro- 
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CasCHOSLOVAKIA / Chemical Technology, Chemical Yrod- 
ucts and Their Application, Part 2. 
Elements, Oxides, Mineral Acids, 
Bases, Salts. - Other Hlenents, ¢ 
ides, ineral acids, Bases, Salt ts. 
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Abs Jour: Ref Zhur-Khimiya, No 18, 1958, 61503. 


Abstract: ducing the protective atmosphere), oxidize 
again, and settle in the fire zone of the fur- 
nace, where they produce the so-called veils. 
The reaction conditions and a table showing 
the admixture contents before the reaction, 
after the reduction and after the carbide for- 
mation are presented. (Fart I: Petrdlik 1 
Sbornik vyzkuanych praci ministerstva huti a 
dolu. SNTL, Praha 1957). 
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PETRDLIK, M. 


Theoretical studies on the pressing of powdered metals according 


M.I. Balshin. p. 17. 
SOVETSKA VEDA: HUTNICTVI, P:rague, Vol. 3, now 1, 1954. 


6, 


. List of East European Accessions, (REAL), LO, Vol. 5, No. 
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PETDLIK, M. 
Dufek, V. Effect of carbon on the ‘uality of carbides sintered wy the Wo-Co 


system. p. 528. : _ 
HUTNICKE LISTY, Brno, Vol. 10, no. 9, Sept. 1955. 


SO: Monthly List of East European Accessions, (:iAL , Lt, Vol. 5, No. 6 June 1956, Uncl. 
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AUTHOR: Gayevskaya, G. N. 50-2-22/22 


TITLE: Conference of Young Experts of’ the Main Geophysical 
ee OUNE BXPerty of 
Observatory imeni A. I. Voyeykov 
(Konferentsiya molodykh spetsialiatov Glavnoy geofizicheskoy 


observatorii im. A, I, Voyeykova) 


PERIODICAL: Meteorologiya i Gidrologiya, 1958, Nr 2, pp. 61-61 (USSR) 


ABSTRACT: This conference tock place from October 2eth - 29th 19573 
assistants of the Leningrad University, of the Arctic 
Scientific Research Institute, of the All-Soviet Institute 
for Plant Breeding and others took part in it. Lectures were 
held by young scientists of the conference. A. 8, 
Grigor'yeva's lecture on "the Horizontal Synchronizing Pulse 
in the Atmosphere" dealt with the computation of the 
atmospheric coefficient on various isobar surfaces with ree 
ference to the air ourrent. 
L. P. Spirina's lecture dealt 
month] 
laws. N. 
melting. y s by Prandtl and of 
Card 1/3 a formula for the 
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Conference of Young Experta of the Main Geophysical Observatory 50-2-22/22 
imeni A. I. Voyeykov 


computation of the heat-exchange between anow surface and 
atmosphere with reference to thermal layer formations was 
obtained and the Computation nomographs were represented. 


The lecture of Petrenchuk, 0, P. "The Frontal Structure of 
Anticyclones" dealt in detail with the structure of mobile 
and steady anticyclones as well ag with the structure of the 
troposphere above these. O. I. Golikova reported on the 
measurement of spectral coefficients of brightness on 
laboratory conditions. 
Mrs. 0. I. Golikova (fhe Earth Radiation Meter with Wind 
Shield Filter") and B. I. Gulyayev ("Methods of Observation 
of the Plant-Physiolcgical Radiation") reported on the 
development of new actinometric apparatus and the 
perfection of the existing devices. A method for the 
detection of the radiation balance according to certain 
measured values of the summary radiation was suggested by 
- N. D'yachenko in his lecture "On the Connection between 
the Radiation balance and the Total Radiation", 
R. L. Kagan reported on a better approximated solution of the 
Card 2/3 equation of the light dispersion according to the method of 
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; $/226/62/000/001 /013/014 
11600 1003/1201 
Authors: Petrdlik, Miroslav and Shtrobl, Yaroslav. 


Peibisieee east 
Title: SINTERED STEEL ALLOYED WITH COPPER, NICKEL AND CARBON. 
Periodical: — Poroshkovaya metallurgiya, no. (7), 1962, 88-92 


Text: The authors studied the effect of the addition of nickel, copper and carbon powders to steel powder 
on the properties of the resulting sintered alloy. The effect of various alloying elements is shown on a three- 
dimensional diagram representing the dependence of tensile strength and hardness of the sintered alloys Wr 
on their content of alloying elements. The addition of nickel raises the strength of sintered steel. especially in sre 
the presence of copper. A metallographic investigation showed that the structure of these alloys consisted 


chiefly of ferritic grains. The addition of copper inhibits the grain growth of ferritic grains and promotes the 
growth of the iron-nickel phase. There are 2 diagrams, 3 micro-photographs and | table. Ref. includes no 
7 §. R. Crooks, Metal Progress, 74, 6, 68, 1958. 


Association: Institut poroshkovoy metalurgii, Praga (Institute of Powder Metallurgy, Prague ). 


Submitted: August 20, 1961 
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“ 2/013/60/000/002/001/001 
W\GOO = 29D, 14d" D007/D102 
9.2/5°0 
AUTHORS: Dufek, Vl., Engineer, and Petrdlik, M., Engineer 


TITLE: Hot-pressed semiconductive ignitron ignitors 
PERIODICAL:  Sklé% a keramik, no. 2, 1960, 44 and 46 


TEXT: The article describes a method of boron carbide ignitron 
ignitors production which combines pressing of the powered semicon- 
ductive material, and subsequent firing in a non-oxidizing medium, 
with simultaneous bonding of the ceramic body to the metal stem. 
This pressure-sintering, or hot-pressing method, so far only seldom 
used in the CSSR, was applied by the Vyzkumny ustav pro praskovou 
metalurgii (Research Institute for Powder Metallurgy in Vestec to 
the production of an ignitron to be installed in an electronic weld- 
ing apparatus developed by the Vyzkumny ustav zvdratsky (Welding 
Research Institute) in Bratislava. The boron carbide ignitor (Fig. 1) 
consists of a ceramic body which extends into a mercury pool and a 
molybdenum stem for current admission. In production tests, the two 
conventional methods, i. e., pressing and firing, were combined into 
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a single process by using a resistance-heated graphite die (Fig. 2). 
The heating current was applied to the graphite electrodes of the 

die thru water-cooled copper terminals from a 15 kVA variable-voltage 
transformer, with the secondary voltage adjustablé in 0.1 V inter- 
vals within a range of 3 - 12 V. The boron carbide body was heated 
and simultaneolsly pressed by ¢ double-sidea hydraulic press, with 
the pressure applied to both the male and female dies. To avoid 
short circuits within the press frame, at least one die must be + 
insulated by a porcelain plate. The temperature of the graphite die 
was measured externally with an optical Pyrometer. When the desired 
temperature was reached, it was kept constant within + 5°C for a 
certain time by adjusting the transformer voltage. After this time, 
the current was cut-off and the pressure released. The sample was 
left in the die to cool off. As the last operation of the pressing 
process, the pressure on the female die was increased to achieve a 
complete filling of the die cavity resulting in a perfect shape of the 
ceramic body requiring no additional grinding. Temperatures of 
2,500°C and more can be achieved with the equipment used, but pres- 
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sures are limited bythe strength of the graphite dies and should 

not exceed tee kg/cm* at surfaces perpendicular to the pressing 
direction. ressures were precisely measured with gages installed 

on Doth cylinders. Production tests were performed with semiconduct-— 
ing materials containing boron carbide (of East-German and Soviet 
origin, both of similar quality) mixed with aluminum silicate 

A150; .58i0, (a product of Merck}. Optimum composition was found to \ 


be 55%B, C , 35 - 40% A1,0;.38i05, and 5 - 10% 2r0,; optimum sinter- 


ing temperature (measured on the surface of the graphite die) was 
1,320 - 1,340°C to be maintained for 2 minutes. To test the quality 
of the ignitors, ignitrons were ignited by the discharge of al 
microfarad capacitor, and the adequacy of ignitors for use with 
ignitrons was established by measuring the dependence of ignition 
voltage on electrode immersion in mercury. The regularity of igni- 
tion was checked by comparison on an oscillograph. The ignition 
voltage, adjusted to the limit of dependable ignition at each 
immersion, was measured with a peak voltmeter. Measuring data, as 
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obtained with these ignitrons, are listed in Table II. The pro- 

perties of the Czechoslovak ignitrons are similar to those of a 

Phillips ignitron. In conclusion, the author states that pressure : 
sintering proved a suitable method of producing intricate ceramic aX 
bodies. The products proved successful in tests and enabled the 
building of an operational, all-metal welder ignitron at the VS in 
Bratislava. There are 3 figures, 2 tables and 2 references: one 

from the Soviet bloc. The reference to the English-language publica- 
tion reads as follows: USA, pat. 2, 456.891, December 1948, 


ASSOCIATION: Vyzkumny ustav pro praéSkovou metalurgii, Vestec 
(Research Institute for Powder Metallurgy, Vestec). 
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The frequency (2) of the dis~ 
turbing load (1) depends on the 


oa] = 5 
(2) wind speed, hence for Voor 50m/ses, 


one obtains: 


D was considered in meterSe The resonance 


danger i nditi » be eliminated and the whole problem is 
reduced to i itudes and stresses- Since the 
vortices can progressi the pipeline, the dephasing 

can be taken as CO G 2 (¢~) (3) The function P (x) 


should be selecte i ‘sstribution of the load in 
phase with the cor i i i odule should result. The 
author then gives the tran i i yhi the dimensional 


factor is included in the unknown time and the kinetic 


energy of the elastic system. In case of horizontal s 
motion equation has the shape of 
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as + wt T, = 0, i 

at (0) «bending rigidity, K, - 

: aX, Ky, CX 4 (K, — ot) X, = 0, the eventual existance of 
da! da? suspension cables, and 


= the similar effects of 

ly have the shape of 
In case of vertically 
located structures, j 


= sin” ose Pat Bat 
Se ae l + A, cos 1 + B, sh l ag C, ch ~~ (23) the effect of the i 


K 
the elastic medium. The function XO will ert 


structure's own 
For such structures, there results the re- 
in which P is the axial 
: 3 force. The author finally 
a 8 i) a ° y 
(Er 2 + = px) + be = 0, (33) presents a calculation ex- 
02" Sd & ample of a horizontal 


oa* 
cylindrical structure, suspended on both ends. There are 4 references: 
The reference to the English- 


3 Soviet-bloc and 1 non-Soviet=bloc, 
-language publication reads as follows: &.L. bisplinghoff, H. Ashley, 
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ae 
TITLE: Aeroelastic divergence of box-beam wings, taking into 
consideration the fastening restraints 


PERIODICAL: Studii gi cercetSri de mecanica aplicat¥ Jno. Ly 
1961, 755 - 764 


TEXT: The article presents a solution of the problem of aero- 
elastic divergence in the case of lifting surfaces of a constant 
cross-section, taking into consideration the spanwise moment 

and the effect of the fastening restraints. Starting with the 
hypothesis of A. A. Umanskiy Abstracter's note: Umanskiy's 
hypothesis not stated_7, according to which the longitudinal 
motion u(:7, s), in case of impeded twisting, is proportional tc 
the w (s) motion of the free twisting, the authors deduce 


u(y, s) =wls) P(x) (4) 
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and s are variable values along the span, and along the co=tour 
of the transversal section, respectively. On the base of sH2s 
equation, and taking the method of Galerkin into consideration, 
the authors deduce the fundamental equation of impeded twisting 
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in which k is expressed by? k ‘\ Pe (*) 
vGI, 


V being the de-leveliing coefficient defined by Ebner, Glg tne 
rigidity to the free twisting, # the twisting angle, ly the iner- 


tia moment, and my the twisting moment distributed along te spate 
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Z Abstracter's note: the other symbols of (&) are not defined, 
while the Galerkin method is not stated 7. Denoting the wire 
chord with c, the distance between the elastic axis and the line 
of the aerodynamic centers with e, the dynamic pressure with 
q= e v2, and the gradient of the lifting curve with dc, , the 

di 
differential equation of the aeroelastic diverrence in caze of 
impeded twisting may be expressed by : 
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ee 
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have to be satisfied at the fastening section of the wing; and 
2) the conditions: 


M,=O and Cy = 0 (23) 


have to be satisfied at the free end of the wing, Mt being the 
‘twisting moment. The authors finally deduce the fundamental 

equation of the aeroelastic divergence of single-box-beam wings 

of constant cross-section, taking into consideration the fasten- aN 


ing restraints: _ 
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AUTHORS: Petre, Augustin, and Stanescu, Cristian 


TITLE: Aeroelastic distribution of aerodynamic loads for 
lifting surfaces of constant cross-section, taking 
into consideration the end restraints 


L 
PERIODICAL: Studii si cercetiri de mecanicé aplicatd,.no. 6, 1961, 
1193 ~ 1203 


"EXT; The problem of designing the structure for distribution of 
the aerodyanmic loads to correspond to a deformed flexible struc- 
ture is discussed in the case when the flight velocity is below the 
critical divergence velocity. In this case the increase of the 
twist and of the lift are convergent, reaching a state of stable 
equilibrium, and the problem of finding the load distribution on a 
wing span, corresponding to the condition of stable equilibrium 
The solution of this problem is presented starting trom the equa- 
tions of the theory of restrained twist of thin-walled rods with 
closed profile, adding the hypothesis of non-deformaole cross-se€C- 
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